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1. Current literature highlights
1.1. Dihydrofolate reductase inhibitors
The spread of antibiotic resistance has reached alarming
proportions, and one of the most worrying trends is the
increasing incidence of multiresistant Staphylococcus
aurens (MRSA) in hospitals and multiresistant Strepto-
coccus pneumoniae generally in the community. There is
an urgent need for eﬀective antibacterial agents to treat
infections caused by these organisms.
The enzyme dihydrofolate reductase (DHFR) has been
established clinically as a proven target for chemother-
apy. The DHFR inhibitor trimethoprim (TMP) (i), was
introduced primarily for the treatment of community-
acquired infections and urinary tract infections, with
emphasis on Gram-negative pathogens. The enzyme
remains an underexploited target in the antibacterial
ﬁeld, and no optimisation of inhibitors against Gram-
positive pathogens has been performed.
Recent work has aimed at improving the pharmaco-
kinetic properties of DHFR inhibitors.1 A library of
1392 compounds was synthesised in solution, and these
compounds were evaluated for inhibition of human
DHFR and the bacterial enzymes from TMP-sensitive
S. aurens (AT25923) and TMP-resistant S. pneumoniae
(1/1). A number of potent inhibitors were found, with
one of the most potent being (ii) which possessed an IC50
of 42 nM against S. aurens and an IC50 of 550 nM
against S. pneumoniae. This work has generated rapid
SAR and identiﬁed novel and potent inhibitors of
DHFR.
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1.2. CDK5 Inhibitors
One of the pathological hallmarks of Alzheimers dis-
ease is cytoplasmic ﬁlamentous material known as
neuroﬁbrillary tangles (NFT) that accumulate in the
neuronal cell soma. The main component of NFT is an
aggregate of the microtubule-stabilising protein tau in a
hyperphosphorylated state. NFT are associated with
microtubule destabilisation, synapse dysfunction and
dementia.
Cyclin-dependent kinase 5 (CDK5) is a serine-threonine
kinase required for normal neuronal development, and
in association with the regulatory subunit p35 will
phosphorylate a variety of substrates. The enzyme
complex of CDK5 with the truncated subunit p25 has
been shown to co-localise with NFT, thus suggesting
that inhibitors of CDK5/p25 may have therapeutic
advantage in the treatment of and/or prevention of
Alzheimers Disease.E-mail: nick_terrett@cambridge.pﬁzer.com
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A recent paper describes the discovery of novel CDK5
inhibitors using a parallel synthetic approach to
2-substituted 4-acylamino-1,3-thiazoles.2 Broad screening
of compound ﬁles revealed that the thiazole derivative
(iii) has modest aﬃnity for CDK5/p35 (Ki ¼ 0:5–2:0
lM) and some speciﬁcity for this kinase over the related
cell cycle regulatory kinase complex CDK2/cyclin A
(Ki ¼ 10–20 lM). Using a catch and release approach to
the solid-phase synthesis of two-dimensional libraries of
thiazoles led to the identiﬁcation of the compound (iv).
This analogue had an IC50 against CDK/p25 of 0.9 lM
and over 100-fold selectivity over the CDK2/cyclin A
complex.
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2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
It has been demonstrated that in the presence of tri-
ﬂuoroacetic acid, ketoxime benzyl carbonates undergo a
Beckmann rearrangement to the corresponding amides.
This reaction has been translated to a solid support by
immobilizing oximes in the form of mixed carbonates
derived from hydroxymethylpolystyrene in order to
produce a diversity of amides with high eﬃciency.3
Aspartimide formation is still an unresolved problem in
the solid-phase peptide synthesis of aspartic acid-con-
taining peptides, following either Boc- or Fmoc-based
synthetic strategies. However, it has been demonstrated
that a-aspartyl peptides of high purity can be obtained,
despite aspartimide formation, by incorporating an
additional step in the Boc- and Fmoc-based solid-phase
peptide synthesis protocols.4
The preparation of a chiral phosphoramidite ligand
anchored to a Merriﬁeld resin has been studied and its
use in the copper-catalysed heterogeneous enantio-
selective conjugate addition of ZnEt2 to 2-cyclohexe-
none investigated. It was demonstrated that the
insoluble polymer-bound ligand could be recovered
quantitatively by ﬁltration, aﬀording ee values in the
range 65–84% in the course of successive recycle runs.5
A convenient method for asymmetric alkylation of gly-
cine imine esters using solid supports has been reported.
Asymmetric alkylation of butyl glycinate-benzophenone
Schiﬀ base proceeded smoothly on clays and alumina at
room temperature to aﬀord alkylated products in high
yields and good enantioselectivities.6
2.2. Solution-phase synthesis
An eﬃcient, microwave-assisted method for the liquid-
phase combinatorial synthesis of 3,5-disubstituted-thio-
hydantoin has been reported. Fmoc-protected amino
acids were coupled with HO-PEG-OH and after
deprotection, reacted with various isothiocyanates in
microwave cavity. The PEG bound thiourea compounds
underwent base mediated cyclisation/cleavage step by
microwave ﬂash heating and the desired products were
then liberated from the soluble matrix in good yield and
purity under microwave exposure.7
2.3. Solid-phase supported reagents
Polymer-supported dibutyltin chloride and dimethyltin
chloride resins have been synthesised and used in
Maleczkas catalytic Stille reaction.8
An eﬃcient and mild method for catalytic transfer
hydrogenation of C@C and C@N double bonds with the
aid of resin-supported formate (PSF) as the hydrogen
donor and palladium acetate as the catalyst has been
reported.9
2.4. Scaﬀolds for combinatorial libraries
Selective introduction of substituents on 3-substituted-
2,3-dihydro-1,4-dioxino[2,3-b]pyridine at the pyridine
ring has been achieved using electrophilic aromatic
substitution and addition–elimination reactions. The
products disclosed in this paper could be useful as
potential scaﬀolds for drug discovery and combinatorial
chemistry.10
A novel design paradigm to generate general nonpeptide
combinatorial scaﬀolds mimicking beta turns has been
applied to the synthesis of ligands for somatostatin
receptors.11
2.5. Novel resins and linkers
Peptide dimers and trimers linked through the e-amino
group of an N-terminal lysine residue have been pre-
pared by cross linking peptide chains on the solid phase
with a di- or trifunctional carboxylic acid, followed by
cleavage from the resin.12
2.6. Library applications
Two small peptide libraries (150 members and 36
members) have been subjected to screening experiments
to evaluate their potential for regioselective acylation of
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carbohydrate monomers. Two substrates, one diol
derived from N-acetyl glucosamine and one tetraol
derived from glucose, served as the test cases.13
A novel series of TNF inhibitors has been identiﬁed
based on the screening of existing MMP inhibitor
libraries. Further SAR optimization led to the discovery
of a novel lead compound.14
A novel series of 2-amino-5-carboxamidothiazoles have
been identiﬁed as inhibitors of Lck through high
throughput screening and parallel synthesis. Structure–
activity studies demonstrate the structural requirements
for potent Lck activity.15
Combinatorial libraries of N-acylated 5-(S)-amino-
methyloxazolidinone derivatives of S-oxide and
S,S-dioxide tetrahydro-4(2H)-thiopyranyl and thiomor-
pholine phenyloxazolidinone series have been synthe-
sized on solid phase and evaluated for antimicrobial
activity.16
Synthetic array technology was utilized to rapidly syn-
thesise and analyse a diverse set of reductive alkylation
analogues of daptomycin. Analysis of the array sug-
gested the use of polar functionality such as sulphon-
amides or amide or polar spaces such as piperazine
would beneﬁcially aﬀect activity.17
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